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Introduction
Chickpea (Cicer arietinum L.) is the third most important pulse crop after pea and common bean in the world whereas; it ranks first in the Mediterranean region. In Khyber Pakhtunkhwa (Pakistan), about 75% chickpea is grown on rainfed lands and its cultivation is concentrated in the southern districts of the province including Dera Ismail Khan, Tank, Lakki Marwat, Bannu and Karak [1] . Drought is a main problem in reducing the production of major cultivated crops. Although, chickpea survive well in low moisture environments but yet there are huge differences in performance of chickpea varieties grown under varied moisture stress conditions. Several attempts to assess the extent of suitability to drought condition using single factor have been made, but yet could not reach to the final conclusion due to variety of other factors and their interactive effect to drought tolerance [2] . Determination of correlation and path coefficients between yield and yield criteria is necessary for the selection of favorable plant types for effective chickpea breeding programs. Correlation coefficients in general show associations among independent characteristics and the degree of linear relation between these characteristics [3] . Path analysis helps to determine the direct and indirect effects of casual variables on the effect components. The main benefit of path analysis is that it allows the partitioning of correlation coefficients into its components [4] . The aim of this study was to determine interrelationship between subject variable to devise suitable selection criterion for further improvement in seed yield of chickpea.
Materials and Methods
The study pertaining to devising selection criteria in chickpea using correlation coefficients and path analysis, an experiment was conducted in the Department of Plant Breeding and Genetics, University of Agriculture, Peshawar during Rabi season of 2013-14. The experimental material comprised twenty elite chickpea genotypes viz; NKC-5-S16, NKC-5-S17, NKC-5-S21, NKC-5-S13, NKC-5-S15, NKC-5-S12, NKC-5-S20, NKC-5-S14, NDC-4-20-5, NDC-4-20-6, NDC-4-20-1, NDC-122, SL-3-29, SL-5-42, SL-8-14, Karak-1, Karak-2, Karak-3, ICC-19183 and NIFA-2005. The experimental material was sown in a trireplicate randomized complete block design (RCBD) under each tested environment. To avoid environmental biasness, both experiments were grown nearby in the same field, whereas the one treated as rainfed was not irrigated throughout the crop season. Each plot comprised of 4 rows measuring 4 meter and spaced 0.30 meter. The plant to plant and row to row distance was maintained at 10 cm and 30 cm respectively. Insecticide (Immamectin) was sprayed two times with 20 days interval for control of pod borer during pod formation phase. Manual weeding was done to keep the experiment weed free. Ten plants were selected at random from the central row of each plot for data recording on number of primary and secondary branches plant -1 , pods plant -1 , seeds pod -1 , seed weight pod -1 , 100 grain weight, above ground biomass, seed yield and harvest index.
Statistical analysis
Genotypic correlations were computed by the procedure of [5]. Path coefficients were estimated according to [4, 6] , where seed yield plant -1 was taken as resultant variable and other contributing traits as causal variables.
Results
Genotypic correlation coefficients among important yield attributing traits of chickpea under irrigated and rainfed condition are given in Table 1 . Correlation analysis depicted positive and significant relationships were found between seed yield plant -1 and secondary branches plant -1 (0.66**), pods plant -1 (0.89**), seed weight pod -1 (0.42*), 100-seed weight (0.51*), biological yield (0.83**) and harvest index (0.64**) and non-significant association with number of seeds pod -1 (-0.35) under irrigated condition. Under rainfed condition, seed yield plant -1 had significant positive association with pods plant -1 (0.67**), seed weight pod -1 (0.51*), 100-seed weight (0.44**), and biological yield (0.62**) while non-significant relationship with primary branches (0.10), secondary branches (0.06), seeds pod -1 (0.07) and harvest index (0.21). Path coefficient analysis showing direct, indirect and total effects of yield components on seed yield plant -1 is given in Table 2 and 3 under irrigated and rainfed environment, respectively. Genotypic path coefficient analysis was carried out considering seed yield plant -1 as dependent variable and rest of the yield components as independent variables. The results pertaining to correlation revealed that seed yield plant -1 had highly significant genotypic relationship with pods plant -1 and biological yield under both production environments and with secondary branches plant -1 under irrigated condition only. Pod plant -1 had the greatest direct effect on seed yield plant -1 (1.12) and its indirect effects on seed yield were positive through secondary branches plant -1 and 100-seed weight but negative through primary branches plant -1 , seed pod -1 , seed weight pod -1 and biological yield under irrigated system. The main reason for strong direct effect of pods plant -1 was due to strong positive correlation (r=0.89**) of this character with seed yield under irrigated system. Biological yield plant -1 had the highest direct effect (0.67) on seed yield followed by harvest index (0.67) and seed weight pod -1 (0.34) and its positive indirect effects were observed through pods plant -1 , seeds pod -1 , and seed weight pod -1 , under rainfed system. The second highest direct effect on seed yield was of seed weight pod -1 (0.46) and its positive indirect contributions were through number of primary branches (0.01), secondary branches (0.01), seeds pod -1 (0.03) and 100-seed weight (0.02) under irrigated condition. This second direct effect of seed weight pod -1 was due to moderate association (0.42) of this trait with seed yield plant -1 under irrigated condition. 
Table 1. Genotypic association among various traits of 20 chickpea genotypes evaluated under irrigated (above diagonal) and rainfed (below diagonal) environments.

Trait
Discussions
For plant breeders, the magnitude of association of yield attributes with grain yield is of vital importance. Strong positive association of most of the traits studied suggested that improvement of seed yield in chickpea is linked with these traits and selection of these characters might have good impact on seed yield plant -1 . The results of the present study showed correlations among some characters were statistically significant but the path coefficient values were found non-significant for most of the traits which indicates the significance of path analysis over correlation analysis. According to these results; linear relationships among examined characters are insufficient in plant breeding programs. Previously, [3 In conclusion, determining the linear relationships (correlations) among components affecting seed yield was insufficient to indicate selection criteria in chickpea breeding activities. Also it was essential that the levels of direct and indirect effects of the causal components (path analysis) were necessary to be determined.
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